Identification of an amino acid residue in ATP-binding cassette transport G1 critical for mediating cholesterol efflux.
The ATP-binding cassette transporter G1 (ABCG1) mediates free cholesterol efflux onto lipidated apolipoprotein A-I (apoA-I) and plays an important role in macrophage reverse cholesterol transport thereby reducing atherosclerosis. However, how ABCG1 mediates the efflux of cholesterol onto lipidated apoA-I is unclear. Since the crystal structure of ABCG family is not available, other approaches such as site-directed mutagenesis have been widely used to identify amino acid residues important for protein functions. We noticed that ABCG1 contains a single cysteine residue in its putative transmembrane domains. This cysteine residue locates at position 514 (Cys(514)) within the third putative transmembrane domain and is highly conserved. Replacement of Cys(514) with Ala (C514A) essentially abolished ABCG1-mediated cholesterol efflux onto lipidated apoA-I. Substitution of Cys(514) with more conserved amino acid residues, Ser or Thr, also significantly decreased cholesterol efflux. However, mutation C514A had no detectable effect on protein stability and trafficking. Mutation C514A also did not affect the dimerization of ABCG1. Our findings demonstrated that the sulfhydryl group of Cys residue located at position 514 plays a critical role in ABCG1-mediated cholesterol efflux. This article is part of a Special Issue entitled Advances in High Density Lipoprotein Formation and Metabolism: A Tribute to John F. Oram (1945-2010).